RAWDON 3 INCH DE-AIRING PUG 
RAWDON 3 inch De-airing Pug—the 
primarily as a high-speed production machine where 
secuions are required 
If your normal Works output deals with 
bigver stuff. then we have our 6 inch 
iO inch, and 17 inch machines and this one 
becomes ideal for your laboratory 


contained with motor. drive 


smallest in 


{ aired 
‘ 
extruded 


pump and air fil a single unt 
It is a robust two stage machine witl 
totally enclosed gear box with worm drive 
feed packing rollers in) both top 
m pugs and adjustable mouth 
important feature 1s > CASE 
be totally dismantled 


correctly reassembled ? 50f De-Airing Extrusion 


MOIRA, Nr. BURTON-ON-TRENT, ENGLAND 
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SILNS 


(Illustrated above) 

GIBBONS-GOTTIGNIES Multi PassageKiln 
38’ 6” long. 

Duty:—Glost Earthenware. 
Fuel:—Electricity. 


Installed at:— 
The Empire Porcelain Co., Ltd. 


GIBBONS BROTHERS LTO. DIBDALE WORKS: DUDLEY: WORTCS. 


T 
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lark & Co, Led. 


BROWN NUFACTURE 


TEMPERATUR 


ASS BOTTLE MA 


E CONTROL FOR GL 


URING the manufacture 
factory of Messrs. Beatson, Clark & Co. Ltd., Brown Electronik 
Air-O-Line Controllers maintain 


of glass bottles at = the 


Cireular Chart) Potentiometer 
temperatures at the desired level in the glass feeder forehearth. 


Phermocouples in’ the channel and spout) pass temperature 


variations instantaneously to the Brown instruments which 


automatically adjust diaphragm valves regulating air-flow to the 
Correct and constant temperature supervision ts thus 


burners. 
“continuous-balance’”  Poten- 


maintained, Brown Electronik 
tiometers operate by an amplifier converter assembly, balancing 


directly from input changes. Greater sensitivity, faster speeds of 


response and freedom from errors caused by vibration are some of 
their outstanding features. kor indicating, recording and con- 


trolling. these instruments provide accurate precise provess 


control, whilst) needing the minimum of maintenance.  Ap- 


plication and Specification Bulletins ace available upon request. 


adjustable 


The Brown Air-O-Line control uni, incorporating 
Proportional Band, Integral and or Derivative Action, recognises, TLDS TAR GLAR Re el ads 
ana'yses and corrects for load changes without cycling, drifting OTT ETNTT TT OTIED 


or permanent departure of the pen (rom = the contro! point 


HONEYWELL-BROWN LIMITED | wap-worth ROAD: PERIVALE 
works: Newhouse » Motherwell » Lanarkshire » Scotland 
SALES OFFICES: London . Glasgow «© Birmingham Shetheld 

Amsterdam . Brussels . Paris . Stockholm Zurich 


GREENFORD: MIDDLESEX 


AFFILIATED COMPANIES: 


Bi 
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STEATITE 





. . . for all high 


frequency applications 


Over a century of ex- 
perience in this highly 


yA | 
specialised field. . ] 5 } “yp 


We invite your enquiries 


ad 





Machined to special designs and fine limits 


WILLIAM SUGG & CO. LIMITED 
RANELAGH WORKS, CHAPTER ST., WESTMINSTER, S.W.1 
Telephone : ViCtoria 3211 


FOR: THE DECORATION OF POTTERY 
AND GLASS, ON GLAZE OR UNDER- 
GLAZE, SPRAYING, PRINTING AND 
PAINTING, SILK SCREEN AND LITHO 
GRAPHIC PROCESSES 

BODY AND GLAZE STAINS. OXIDES 
FOR IRON ENAMELS. LOW SOL AND 
LEADLESS GLAZES AND FRITTS FOR 
ALL PURPOSES. 


JAMES DAVIES 
(BURSLEM) LTD. 


CLYDE COLOUR WORKS - BURSLEM - STOKE-ON-TRENT 
Telephone : Stoke-on-Trent 84504-5 Telegrams: Vitretin, Burslem 
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yoklers VE - 


Three unique guides to greater paint shop 
efficiency — packed with vital information on & 
the DeVilbiss-Aerograph “know-how”! If you 
haven't yet asked for your copies, write today 
to Dept. 9V.— before the present editions 


are exhausted. 


one 
S 


~ DEVILBISS 
AEROGRAPH 


The SYMBOL £Y of SERVICE 


Ihe Aerograph Co. Ltd., Lower Sydenham, London, S.E.26. Tel: Sydenham 6060 (8 lines) 


Branches and Showrooms : London, Birmingham, Bristol, Glasgow, Manchester 
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AUSTRALIAN 


ZIRCON 


(99:5°,, ZrSiO,—100, 200, 325 mesh and special purified 
ceramic grade) 


FOR CERAMIC GLAZES, VITREOUS ENAMELS, 
ELECTRICAL PORCELAINS AND REFRACTORIES 





F. W. BERK & CO., LTD. 


Commonwealth House, New Oxford Street, London, W.C.1 — Chancery 6041 
—Central 6996 


Douglas 8338 


Fountain House, Fountain Street, Manchester 2— 
65, West Regent Street, Glasgow, C.2 





fr OUCTING- 


VENTILATION EQUIPMENT 
FAN ENGINEERING 

LOW TEMPERATURE HEATING 
WARM AIR HEATING 

DUST COLLECTION 
PNEUMATIC CONVEYING 


A0Se | 
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Our *ZEDOX* range of zirconium 
oxides are excellent opacifiers for glazes 
and enamels. They are extensively used 


for ceramic colour manufacture 





There is a lively interest in the new applications 
of zircon and zirconium products. Our Technical 


Development Service will be glad to help you. 


‘*ZIRCOSIL’® zirconium silicates are economical 
opacifiers for white and coloured glazes. In bodies, 


*Zircosil” improves strength and thermal endurance ; it is 


19,“ Ae ais , 
Venen vant the chief constituent of low-loss zircon porcelains 


* By arrangement with the Titanium Alloy Manufacturing Division of the National 
Lead Company, New York, we are making under licence their range of * TAM” 


products and represent them in Europe for zirconium metal and zirconium chemicals, 


ASSOCIATED LEAD MANUFACTURERS LIMITED 


ZIRCON DIVISION, «keEScENT HOUSE 
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GOLD 
EDGE 
LINES 


THE “RYCKMAN” GOLD EDGE 
LINING MACHINE PRODUCES GOLD 
EDGE LINE OR STIPPLE ON CUPS, 
SAUCERS, PLATES, ETC. UNSKILLED 
FEMALE LABOUR MORE _ THAN 
DOUBLES THE USUAL OUTPUT WITH 
SUPERIOR RESULTS AND A _ CON- 
SIDERABLE ECONOMY IN GOLD 
CONSUMPTION. 


Manufactured in England by 


F. MALKIN & CO. LTD., LONGTON, STOKE- a 


TELEPHONE: LONGTON 3387 


CEMENTED TUNGSTEN 


CARBIDE TIPPED 
TOOLS FOR THE 
POTTERY INDUSTRY 


y 


PROTOLITE LIMITED 


CENTRAL HOUSE, UPPER WOBURN 
PLACE, LONDON, W.C.1. Euston 8265 
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ELEVATED TEMPERATURE 
FIRING CYCLES 


for 


SPECIALISED PRODUCTS 
and 


CERAMICS 


SINTERING 
POWDERS 
AND 
METALS 


- 


A oh 


Ts 
+ 


ce 5 
PRODUCTS FOR (if Paps 
RADAR, RADIO \\ 

AND ee 


PROPULSION 
ENGINEERING 








are successfully obtained in 
BRICESCO TUNNEL KILNS 


BRITISH CERAMIC SERVICE CO. LTD. 
Bricesco House, 1 Park Avenue, Wolstanton, Stoke-on-Trent 
Telegrams: Bricesco—S.O.T Telephone: S.O.T. 87404 
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Mixing, Blending anid 
De-Airing Apparatus 


for Plaster of Paris and other materials 
(covered by patents) 
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Blunger Ball M 


WILLIAM BOULTON LTD., Providence Engineering 


Telephone Stoke rent 87234 


4 


m 


Works, 


Boulton Plaster De-Airing Mixers 
give maximum Mixing in minimum 
time, and result in a better face to 
the mould 

Furthermore, the life of the mould 
is prolonged by as much as 50 per 
cent. 

The jug type (Type B) has a 
capacity of four gallons, and facili- 
tates the mixing and de-airing of 
quick setting materials 

A number of these units can be 
operated from one vacuum pump 
and the cover is self-sealing 

Type A is of 50-gallon capacity, 
and is of the tipping type, mounted 
on rubber-tyred wheels, and easily 
wheeled by one operator. The self- 
sealing cover which carries the cen- 
tral tube, control valves and vacuum 
gauge, is suspended by wire cable and 
balance weights from a _ suitable 
frame, thus obviating the necessity 
of man-handling a heavy cover. 

In both the above types, the con- 
tainer receives the power head, mak 
ing one complete unit, and avoiding 
the necessity for a separate vessel 


Hydraulic Filter Presses 


Burslem, Stoke-on-Trent 


Telegrams » Boulton, Burslem 





EDITORIAL DIRECTOR: 


DR. W. F. COXON, 
M.Sc., F.R.1L.C., M.Inst.F. 


A monthly journal covering 
the whole ceramic field 
including pottery, glass, 
heavy clay, refractory and 


silicate industries. 


Published Monthly 
by 
ARROW PRESS LTD., 
157 Hagden Lane, 


Watford, Herts 


Price 2/6d. per copy. 
25/- per year, payable in 
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FEATURE ARTICLES 


EpivTortial 

REFLECTANCE AT GLAZED AND ENAMELLED SURFACES 

SERVICE TO THE CERAMIC INDUSTRY —1. ENGINEERING 

THe DRYING OF TABLEWARE AND OTHER CERAMIC 
Goops BY THE JET Drying Mrtuop. By W 
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THe Brosertey Cray Pipe INDUSTRY. By H. Clayton 


Jones 


BerrerR HEALTH IN THE CERAMIC AND GLASS INDUS 
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Cup “HANDLING” MECHANISED 

FLAME SPRAYING CERAMICS 
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LEHRS and FURNACES 


NR 


a 


Tt 


Our service covers ali aspects of ¢] n and construction « 
continuous Lehrs and Furnaces up > workiny temperature 


including renovation and modernisation of existing 


Our technical stath wall be lez 1 assist you, 
problem Or need, and wil al QM Instruct your OVW 


cerning operation, Care and maintenance. 


Delivertes of thi: equipment are excelient IS quot 
out obligation. 


We also manufacture Atmosphere Units. 


Head Office: 687 FINCHLEY ROAD, LONDON, N.W.2 


Fa 


Telephone : HAMpstead 8481 2 3 Telegrams : Modmec. Crickle, London 








>{ap\. 


eramics 


RESENTMENT ! 


I | p.m. ona Saturday the Board of Trade tactfully released the news that 
Japan had paid the price of defeat! 

Just as British industry is waging a stern battle in its export trade and striving 
hard to maintain its living standards, the little yellow man will be stealthily un 
loading on our very doorstep some £3) million worth of his goods 

£50,000 is the quota for the pottery industry 

Did the Board of Trade consult Lancashire or the potteries or any industries 
autfected? No! 

For some time now there has been waged a formidable argument against the 
power of the accountant in productive inadustry Now indeed, the National 
Accountant has stepped in. As was stated by Mr. W. F&F. Wentworth-Shields 
Director of the British Pottery Manufacturers’ Federation 

“The policy of allowing imports by quota, or under open general licence, 
simply by reference to their effect on the balance of payments and without 
consideration of their effect on the home industry, is intolerable. It mean 
if anything, that the policy 1s exclusively financial and regardless of the interest 
of industry 

One might say that £50,000 1s chicken feed. but it does nev 
a Slice of British pottery production. At long last Japan. who 
been deliberately plagiarising British pottery designs and even trade mark 
opened the door to the sterling market. Of course, the British pottery in¢ 
is Shocked as indeed is the Lancashire textile industry Both have had 
Struggle to overcome restrictions On imports to overseas cé l 
in the dollar areas 

It as hoped indeed that before there is anv extension of 
quota, the respective manufacturing trade associations will 
ind allowed to present their case Already the pottery 
idversely aflected by many factors outside its control and 
to learn that this latest measure 1s considered by at lea 


stab in the back! 
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Measurement and Factors Affecting 


REFLECTANCE at GLAZED and 
ENAMELLED SURFACES 


(SPECIALLY CONTRIBUTED) 


"THE measurement of the reflectance 

ata glazed or enamelled surface is 
a matter of some complexity. Some 
of the difficulties were pointed out in 
a recent lecture to the members of the 
Pottery Section of the British Ceramic 
Society. If it could be assumed that 
the surface was perfectly smooth, then 
it might be possible to compare reflec- 
tance by measuring the light reflected 
from it by means of a photocell, using 
a constant angle of incidence. Since, 
however, this is not necessarily so, the 
methods adopted at present are in fact 
a compromise, though in our present 
State of Knowledge they probably rep- 
resent the best that can be done for a 
routine works control 


Measurement of Reflectance 

With this proviso let us consider the 
apparatus at present in use for this 
purpose. For practical purposes it 1s 
customary to consider two types of 
reflection from a surface, namely the 
diffuse and the specular. 

The former is measured by directing 
a beam of light on to the surface at 
right-angles and receiving the reflected 
light in the opposite direction on a 
selenium cell. The current generated 
in this is measured in a sensitive gal- 
vanometer. The selenium cell and 
lamp are usually incorporated in a 
search head, which can be moved 
about over the surface being investi- 
gated. A green filter is interposed be- 
tween the light source and the object. 
The object of this is stated to be cor- 
rect for the difference between average 
daylight and incandescent light, and 
also for the difference between the 
spectral response of the human eye and 
the photocell 

Measurements 


of diffuse reflection 


are important on white surfaces, where 
it is essential to match up, for example. 
parts of enamelled cookers. For this 
purpose magnesium oxide is taken as 
the perfect diffuse reflecting surface or 
100 per cent. white. Having a plaque 
of standard whiteness the instrument 
can be set to read diffuse reflection 
directly as a percentage using mag- 
nesium oxide as standard. 

For comparing gloss or specular re- 
flection it is usual to direct a beam of 
light on to the surface at an angle of 
45° and to measure the intensity of 
light reflected at the same angle. For 
convenience a search head which in- 
corporates lamp and_ photocell and 
arranges the angle of incidence of the 
light beam is available. Since some of 
the light reflected may also be due to 
diffuse reflection a correction is usually 
applied to the gloss reading. A deduc- 
tion from the gloss reading of 10 per 
cent. of the value of the diffuse 
reflection is recommended. As a 
standard a sheet of black plate glass 
is used. This is a sub-standard, its 
value being referred to a perfect mirror 
taken as 1,000. As with diffuse 
reflection measurements a_ standard 
is usually suppiied and when the instru- 
ment has been set on this further 
readings can be read off directly as 
percentages 


Opacification 

Let us now consider some of the 
factors which can affect the diffuse and 
the specular (gloss) reflection of a sur- 
face. Diffuse reflection (whiteness) will 
be affected very largely by materials in 
the glaze, and particularly the presence 
of opacifiers. These all have different 
refractive indices from that of the 
clear glassy substance in which they 
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are embedded, and consequently light 
entering them from the glass will be 
refracted and the process being re 
peated many times will cause consider- 
able scattering of the light 
A table of the principal opacifiers 
with their refractive indices is appended 
(refractive index of enamel glasses 
1:50-1-55) 
Relractive 
mder 
lin oxide 2-04 
Zirconium oxide 
matase 
Titanium oxide 
rutile 2 
Sodium fluoride | 
Calcium fluoride | 
Arsenic oxide ey 
Antimony oxide 2 
Cryolite | 
Cerium oxide 2 
Calcium phosphate 
It does not follow that since 
opacifiers have higher refractive indices 
than others that they are necessarily 
more effective opacifiers. Some are 
more soluble in glazes and enamels 
than others, and it is important as far 
as possible to use compositions requil 
ing the least amounts of opacifier, 
since many are expensive chemicals, 
e.g. the price of tin oxide is now 
around £600-£650 per ton. Moreover, 
they are refractory substances and 
tend to raise the maturing point of the 
glaze or enamel 


34 
2’ 
1 S8-1°62 


some 


Titania Enamels 
In the enamelling trade the selt 
opacifying frits are now widely used 


These normally contain titania and 


The Albright 


reflection meter 


Albright (En 
125 Red 


Tolworth 


Courtesy 
gineers) Ltd 
[ Road 


Lion 
Surre } 
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opacification is produced by recrystal 
lisation from the clear frit on heating 
in the enamel kiln 

To get the highest degree of reflect 
ance the conditions of preparing the 
frit should theoretically be those which 
favour the formation of rutile, since 
this has the higher refractive index 
Unfortunately rutile gives a creamie! 
colour and so in practice allempts are 
made to stabilise the anatase form 
The practical methods adopted for this 
are firstly to keep the fritting condi 
tions oxidising, since if reduction 
occurs at any titanous com 
pounds, which are blue, are formed 
If the frit is retired to this 
rutile always forms. The presence of 
nitrate in the frit batch ts desirable to 
counteract any tendency to reduction 
and the formation of bluish white 
enamels Accurate batch mixing ts 
essential and rapid cooling is desirable 
to stabilise the anatase 

In firing the enamel it is found that 
higher temperatures tavour the forma 
tion of rutile. The firing temperature 
Should be kept as low as_ possible 
therefore. 


Slave 


correct 


Opacification with Zirconia 


Zirconia has also been used in self 
opacifying frits especially in the 
U.S.A. It is not as effective as titania, 
is more expensive, and its use has 
tended to diminish in) recent’ years 
While tin oxide was very expensive in 
the immediate post-war years mixtures 
containing tin oxide and zirconia were 


used since then the former oxide was 
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more expensive. Zirconia Js also useful 
in glazes where it 1s desired to tint the 
glaze with chromium oxide, since tin 
oxide produces the well-known chrome 
tin pink colour 


Greater Variety of Opacifiers for 
Enamels 

Tin oxide and zirconia are the only 
important opacifiers for glazes. With 
lower temperatures, such as are used 
in enamels, however, it 1s possible to 
use Other Opacifying agents 

Thus antimony oxide has been used 
for a long time for certain purposes 
as also has sodium antimonate It 
cannot be used in lead frits since 1t 
reacts to form lead antimonate which 
is yellow It is also not used for 
cooking pots on account of the danger 
of solution of poisonous antimony 
compounds. Arsenic oxide has similar 
limitation as regards cooking vessels 
Eluorides are often used in conjunc 
tion with other opacifiers in frits tor 
enamelling Thus we have calcium 
fluoride, sodium fluoride, cryolite (Na 
Allk.), and substances like sodium 
silicofluoride in use. These opacify by 
crystallisation of substances like sodium 
and calcium fluoride in the enamel and 
also by the formation of fine gas 
bubbles of what may be silicon tetra- 
fluoride These bubbles scatter the 
light and produce opacity 


Factors Affecting Gloss 
Coming to specular reflection” or 
vloss we have to consider a variety of 
factors Which may influence the nature 
of the reflecting surface of the glaze 
on enamel Under this heading we 
must consider 
(a) the composition of the enamel 
or glaze, since the surface can be 
varied by addition of substances 
like matting agents 
(b) firing conditions 


Effect of Glaze or Enamel Composition 

It has been known for a very long 
time that under certain conditions it Is 
possible to prepare glaze or enamel 
surfaces which, instead of being glossy, 
are of a matte or vellum texture 

For some purposes, such as, for 
example, on the surfaces of wall tiles, 
this effect is deliberately sought after 
Matte and vellum surfaces are pro- 
duced by inducing crystallisation in the 
vlaze. For this purpose it often suffices 


to add to a bright glaze a sufficient 
quantity of whiting (CaCO:) or zinc 
oxide These on heating produce 
crystals of wollastonite CaO.SiO. o1 
of willemite ZnO.SiO», giving what are 
known technically as lime and zinc 
matte glazes respectively 

It should be noted that certain con 
ditions have to be fulfilled to get the 
Over-firing can cause the for- 
complex alumino. silicates 


etfect. 
mation. of 


which partake of the nature of glasses 


Too rapid 
produce 
surface 


and will not crystallise 
cooling can 
super-cooling, 
results 

For the zinc matte glazes it 
tomary to use not zinc oxide alone, but 
a mixture of equal parts of china clay 
and zinc oxide calcined together. The 
zine oxide alone tends to give an un 
duly rough surface. and the alumina 
present in the clay reduces the size ot 
the crystals which form, thereby giving 
a smoother surface. The clay 
cined to prevent it cracking on drying 
This 3s undesirable since untired glazes 
Which crack on drying often crawl 
when fired. Zinc mattes have a tend 
ency to develop this failure, since they 
are viscous at the maturing point. 

Lime mattes are produced by simply 
adding 20-40 parts of whiting to every 
100 parts of glaze. The etlect can be 
produced in either leadless or lead 
glazes. With both types there are cer- 
tain limitations on glaze composition 
With zinc mattes the silica is kept 
below two molecules in the molecular 
formula and boric oxide 1s omitted. As 
with all crystalline types of glaze high 
alumina is undesirable 

Matte glazes are not very popular 
since they mark easily and collect dirt 
They are also not resistant to weather- 
ing. Consequently a smoother surface 
with some gloss, called a satin-vellum 
glaze is much more useful for glazed 
wall tiles and = vases, etc This is 
usually produced by adding to a glaze 
approximately 4 per cent. each of zinc 
oxide, titania and tin oxide. If fired 
to a temperature of 1,000-1,020° ¢ 
this produces a fine satin-vellum sur 
face. This can be coloured to produce 
attractive effects, such as bluish green 
by adding copper oxide 


sometimes 
bright 


also 


and a 


IS CUS 


IS cal 


Firing Effects 
Occasionally as a result of bad firing 
the specular reflection (gloss) from the 
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Steel Wie Gause 


SCREEN PRINTING 


Woven Wire has many advantages for the 





screen printing of glass, pottery and china. 
The mesh is hard wearing and unaffected by the 
materials used for printing and it retains its accuracy 
over long periods. Greenings keep a wide range of 
specifications in stock including 140 mesh, 160 mesh, 
165 mesh, 180 mesh and 200 mesh. Substantial stocks 
of wire cloth in all usual metals are also maintained 
for use in all filtering and screening processes. 
Your enquiries and orders will receive prompt 





attention. 


GREENING AND SONS LTD. 
BRITANNIA WORKS 
WARRINGTON LANCS. 








surface may be very much impaired metals, entrapped gases, which will 
There are various effects to be con- also be given off on heating. In addi 
sidered such as tion, certain chemical reactions be 
(a) insufficient or incorrect firing tween the constituents of the glaze or 
(b) the presence of gases in the kiln) enamel will take place 
which react with the glaze or: As a simple example the reaction 
enamei between carbonates and silica will 
(c) volatilisation of the glaze result in an evolution of carbon 
enamel, dioxide as a gas. If all these gases 
The process of firing a glaze or could be eliminated betore the glaze 
enamel involves many stages, and it is or enamel melted all would be well. In 
not proposed to enter into a detailed fact this never happens, and bubbles 
discussion of these in this article of gas have to find their way through 
Briefly. one may state that when the the molten magma. In doing this they 
glaze or enamel ts placed on the article blow holes in it, and the surface at 
and dried, one is left with a powder this stage resembles photographs of 
on the surface containing the materials — the surface of the moon. Further heat 
of the glaze or enamel intimately ing should render the glaze or enamel 
mixed and gently ground, together with more fluid so that these craters are 
clay or some similar material to act as melted down to give a smooth glossy 
a bond before firing produces adhesion — surface The extent to which this ts 
to the article underneath (either pottery accomplished determines how well the 
or metal as the case may be). and = surface will reflect light 
small amounts of other chemicals In order that the melting process 
added to ensure satisfactory dipping may be correctly done the glaze or 
or spraying. This powder will contain) enamel must have a composition 
entrapped air which will escape on appropriate to the firing temperature 
heating. The article being glazed may Enamels are normally fired at much 
also contain air. or in the case of lower temperatures than glazes and 


495 





CERAMICS 


their compositions differ jn important 
respects. If for any reason the mix 
ture 1s incorrectly made and does not 
fuse properly under the heat treatment 
one may expect a surface which 1s 
harsh and which may contain holes 
The semi-molten material may have 
only covered parts of the article giving 
crawling The precise effect will be 
determined by the actual composition 
Such a surface is immature. Similar 
eflects follow if the firing temperature 
and duration of fire are incorrect 
Gross errors of composition or of 
firing treatment are unlikely jn prac 
tice, since trials are usually carried out 
on fresh batches of glaze or enamel 
ind continuous temperature records 
are usually taken on furnaces 

A more common fault, however, 1s 
that known as “egg shell.” The name 
describes the fault pretty accurately 
since the glaze 1s blemished with small 
spots resembling the pores of an egg 
shell Originally, these were holes 
blown in the glaze by gas bubbles 
and the heat treatment has not closed 
them up perfectly This fault, of 
course reduces the gloss of the surface 


Overloaded Glazes 


Glazes which have been accidentally 
or intentionally overloaded with 
pitchers, flint, or a colouring oxide 
can also be considered here. As a 
result of the overloading the mixture 
becomes too refractory at the firing 
temperature to mature properly. The 
result js a surface which ts matte in- 
stead of glossy. Occasionally devices 
of this kind have been used to produce 
matte effects, though the practice 1s 
not to be recommended. 


Cooling Conditions Important 


The cooling process has also a very 
pronounced effect on the glossiness ot 
the surface. It is possible under certain 
conditions for compounds to erystal- 
lise even from glazes which are nor- 


mally bright. These are silicates and 
they impair the surface and prevent 
light reflection trom it. It has been 
shown that the possibility of crystal- 
lisation from glazes is greatest if the 
ware 1s held at a temperature between 
about 700 and 850° C. This sometimes 
happened in intermittent kilns when 
one section was being held back to 
allow others to catch up. The result ts 
called “aired ware.” For bright glazes 
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the golden rule is to cool as quickly 
as possible and especially through the 
above temperature range. 


Scumming 

The presence of oxides of sulphur in 
the kiln atmosphere may produce what 
is called a scummed surface. This has 
poor reflectance on gloss, and is a 
decided nuisance on, e.g., black 
enamelled parts 

The scumming is due to the forma 
tion of sulphates on the surface. These 
arise from chemical interaction be- 
tween the materials in the glaze and 
the enamel and sulphur dioxide and 
trioxide produced by combustion ol 
the fuel. Even though the firing be 
done in a muffle kiln there is often a 
leakage of products of combustion 
through the muffle walls sufficient to 
set up this trouble. 

In pottery the fault is referred to as 
“starring and feathering” as the 
crystals of sulphates often take these 
shapes. Black enamelled ware shows 
this fault at times. It may show im- 
mediately, or not until after exposure 
to a damp atmosphere (sometimes for 
several days). In the latter case the 
fault is called blooming. Ultimately 
this may develop into a white powder 
on the surface of the enamel. This 
has been reported to be sodium. sul- 
phate 

Experiments have shown that in the 
absence of sulphur compounds, either 
from gases in the dryer or furnace, no 
scumming or blooming forms. Thus, 
enamelled ware dried in electric dryers 
and heated in an electric oven showed 
no blooming or scumming. When dried 
in heaters operated by Town's gas 
(25-30 grains sulphur/ 100 cu. ft.) the 
fault appeared. When the gas was 
purified by removing most of the sul- 
phur compounds the gloss was 
excellent. 

It has 
average 
enamels 


shown that the 
amount of sulphate in slop 
caused no trouble and it 
requires a considerable increase to 
bring about scumming. The scum 
ming is not to be confused with a fault 
called by the same name which artses 
from hydrolysis of some of the mate 
rials in a slop frit, either as a result 
of standing or of running the mill too 
hot The soluble salts formed are 
mainly sodium and they im 


also” been 


borates 


(Continued on pave $02.) 
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SERVICE TO THE CERAMIC INDUSTRY 


ENGINEERING— 


William Boulton Limited 


This is the first of a series of articles which 
will review the history, activities and aims of A 
firms whose service to the industry has con- | STAFF 
/ 
REPORT 


tributed so largely to whatever efficiency and 


SHOCOSS TU INAV NOW CHYON 


Yita an engineering history of | works having prospered. Mr. Boulton 
over a hundred years, the name — transferred his activities to the present 
of Boulton has come to stand for more site in| Navigation Road As time 
than the production of pottery passed, an ever-increasing variety of 
machinery. It stands also for the dis- > machinery was turned out; and :n this 
covery of new solutions to pressing regard, Mr. Boulton was often ahead 
problems, for progress and service. and of his time. So much so, in fact, that 
for technical excellence some of his creations were not put into 
The business began its long history — general use in the industry until years 
when, in 1852, one William Boulton — later His numerous inventions in 
ventured to move trom Madeley to. cluded a rope drive, described 3 
Burslem to set up in business as an patent of 1867 which still exists as 
ironfounder And in 1856, the little an improved method of transmit 


Mixing ark agitator for rapid and complete mixing 
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ting more power to potters’ wheels, 
lathes, jiggers and other similar 
machinery tor the manufacture of 
pottery and other articles made from 
clay.” 

It was this invention which resulted 
in the eventual elimination of boy 
jgger-turners work which has been 
described by veteran potters as 
Slavish and heart-breaking.”’ 


Other Developments 


Another development trom the Pro 


those days was the 
Which — revolu- 
practice, and 


vidence Works ot 
blunger a machine 
tionised sliphouse 
abolished the dirty, heavy task of 
“making clay” by hand Other 
machines, designed in the ‘eighties of 
last century, included an automatic 
cup machine which would make six 
teen cups per minute. The machine 
won the first prize at the Paris Inter 
national Inventions Exhibition of 18895, 
but it was not adopted by the industry 

It is no exaggeration to say that the 
precept and example of Mr. Boulton 
in the years of Victorian expansion, 
1860-1890, transformed the — entire 


498 


machine 


pottery industry Records show that 
during those years the works supplied 
80 per cent. of the plant then installed 
Then, as now, the firm’s policy was to 
press on continuously to new creations, 
and in so doing to set the mark ot 
distinction on everything accomplished 
So successful was this policy, that to 
day there 1s no pottery manufacturing 
centre in the world where Boulton 
plant is not known and appreciated 
Public Service 

During these vears the activities of 
Mr. Boulton were by no means con 
fined to his business and engineering 
interests. Like many other busy men. 
he still found time to devote himselt 
to extensive public service Three 
times Mayor of Burslem, he also 
played a leading part in the life of the 
Wesleyan Church in that town 

Alderman William Boulton died in 
1900. He left his mark on engineering 
in general, and in the pottery industry 
in particular Arnold Bennett said ot 
him: “A lone and wondertul gentus tt 
ever there was one, existing in the 
world of his own brain, and passing 





over the world as if in a dream. Yet 
shrewd in earthly things and never to 
be fooled.” 

Ihe tamily interest in the direct 
Management of the firm ceased on the 
death in 1945 of Mr. Frank Boulton, 
last of the sons of William Boulton 
Mr. T. N. Gaskell then succeeded to 
the chairmanship, and he retired in 
1952 in his sixtieth year with the firm 
Today, Mr. E. M. Breeze, who was 
joint Managing director from 1945, 1s 
chairman and = managing director 
Other directors are Mr. P. A. Birchall 
and Mr. R. G. Dovey. 


Reconstruction 

With such a tradition, it would be 
unlike Boulton’s to speak to others ot 
reconstruction plans without them 
selves being prepared to meet the 
demands likely to be set up by the call 
for mechanisation in the industry they 
serve. It is because of this, that large 
areas of new floor space, comprising 
new, heavy erection and machine 
shops, and covering 26,000 sq. ft.. are 
now coming into production on a site 
adjoining the original factory 

Eventually, Providence Works 
become the foundry, and the enginee: 
be completely trans- 
Much progress 
recent visit 
was ob 


will 


ing shops. will 
ferred to the new site 
made, and on a 


has been 
made by a representative, it 
served that the foundry 1s now capable 
of producing castings of up to 10 tons 
weight. Since the war, increasing de 
mands for new types of machinery 
have necessitated the services of a 
larger staff in the department of design 


CERAMICS 


and development, and this was ex 
tended in 1948. In the heavy machine 
Shop, also visited, there is carried out 
such work as repairs to ball mills and 
pan rollers. This shop is well equipped 
with such tools as heavy-duty planing, 
drilling and boring machines, and the 
like Going to the other extreme 
Boulton’s also have a small press and 
die shop, and the accuracy demanded 
by this work calls for a high degree of 
skill. It was noticeable that the various 
Shops are able in 
operate independently 
ment being — self-sufficient in 
machine radial and sensitive 
drills, shapers, etc 

The jigger shop, home of cup, bowl 
and flat) machinery, had examples 
under construction of fully-automats 
cup) machines, semi-automatic plate 
machines and a cup-handling machine 
Here also, are built the No. | and No 

oval dish machines. Elliptical and 
rectangular articles be made on 
machines, 
over other 
of labour is of the order of 30° per 
and another that 
greater uniformity in the finished goods 


devree to 
depart 
such 


some 


each 


tools as 


can 
with 
methods 


considerable 


Saving 


these 
savings 


cent... advantage 1s 


Is possible 


Good Finish 

A semi-automatic 
seen on the works 
appearance went, have graced the most 
modern of kitchens. Spray finished 
in green and cream enamel, with metal 
working parts heavily chromium-plated 
the machine js fitted with automatic 
scrapper, and an Aerostyle spray gun 


plate machine, 


would, so far as 


An extruding pugmill with variable speed on both shafts and turret head carrying 
various sized mouthpieces 
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converted for use as a water spray 

Ihe smiths’ shop also holds much of 
interest. It is modernly equipped with 
uch tools as oxy-acetylene flame pro 
file-cutters, and facilities for hardening 
ind tempering are provided by a 
Selas” gas-heated hardening furnace 
with a Cassel salt bath. Forged steel pug 
knives, and worms in numerous shapes 
ind sizes are produced by this depart- 
ment 

The new foundry ts a well-lit, lofty 
building with modern cupola and auto 
matic charging equipment A 10-ton 
Heywood overhead travelling crane ts 
ilso installed, as are machines for the 
moulding of toothed wheels 

In the heavy erecting shop, a wide 
range of plant was in various stages ol 
construction. There was, for example, 
a ball mill) with lining 
for use in plastics manufacture, and a 
dust pan tor tile material. Also seen 
one of the latest hydraulic filter 
presses, described as the most efficient 
machine of its kind yet produced at 
Providence Works 


stainless-steel 


Was 


Other Activities 

The firm’s activities also include the 
re-lining by skilled workpeople of 
grinding cylinders. Stocks are held of 
porcelain tiles and Belgian Silex blocks 
Works reconstruction has made 
provision for experimental and sheet 
metal work, and the one-time mill 
wright’s department is now devoted to 
this purpose 

It has been said that the Company's 
has through tne 
come “a standard work on 
pottery machinery,” numerous 
are the types of machines reproduced 
that forbids their individual 
mention However, reference may 
perhaps be made to the new 
machines which have gone into pro 
duction during the past year or so 
They include a pan specially designed 
to mix air-floated clay, a cup-handling 


also 


catalogue years be 


reference 
and so 


space 


some ol 


machine of a new type, and a machine 
pots up to 12 in. dia 


to make flower 
Other new machines were a 
pug mill for electrical porcelain 
an automatic tile press 


special 
and 


The Future. 

Among the 200 employees at Provi 
dence Works are men of the third and 
fourth generations to work for Boul- 
ton’s There exists, then, a family 
tradition which the old 
fashioned virtues of diligence and good 
craftsmanship. In addition there is that 
fund of knowledge, coupled with a 


guards 


A worm gear driven 


blunger 
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Pottery Kilns 
Vitreous Knamelling 
Annealing 

Stress Relieving 
Plate Heating 

All Kinds of 


Heat Treatment 


A PHOTOGRAPH 
SHOWING A 
POTTERY KILN 
FOR BISCUIT FIRING 
OF ART POTTERY 
DESIGNED AND BUILT 
FOR ONE OF OUR 


CUSTOMERS 





Telephone: nT STATION STREET, 


ersiahdairaiien DUDLEY PORT 
Telegraphic Address: VA 


“PRODUCER, TIPTON” 
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sense of responsibility at higher levels. 
which contributes so largely to the 
success of any modern enterprise. In 
short, as it was succinctly put by one 
of the firm’s executives “The job is the 
Boss.” 

Asked for an opinion on the future 
of ceramic engineering, Mr. Breeze, the 
company’s chairman, said there were 
signs that the continuing growth of 


AT GLAZED AND ENAMELLED 
(Continued from page 496.) 


REbLECTANGE 
SURFACES 


pair the surface especially where there 
is a degree of under-firing, either as a 
result of running a heavy load or at 
odd places on a large piece whicn have 
been than the rest, e.g.. near 
hooks for hanging the ware 


cooler 


Sucking 

Volatilisation of certain components 
of the glaze or enamel particularly 
lead compounds impair the gloss ot 
the surface. This may arise from over- 
firing or trom. the proximity of a 
porous surface which can receive the 
vapour Thus, in the case of firing 
pottery it is necessary to separate each 
piece by suitable kiln furniture. This 
is normally treated, if necessary, with 
a wash to make tf impervious. It 
sometimes happens, however, — that 
porous material gets near a glost piece 
and on firing the glaze is “sucked” and 
the result is a dry looking surface to 
the glaze 


Effects of Acids, Detergents, ete. 


Finally, it remains te comment on 


mechanisation would bring increasing 
demands for interchangeability of 
parts, and for greater accuracy in pro- 
duction on the part of the engineer 
They had had this in’ mind when 
equipping their new shops, and had 
prepared themselves by — installing 
machine tools capable of dealing with 
any demand for precision work which 
might arise 


the effect on the glazed surface of the 
various materials in everyday use in 
the home, such as scouring powders, 
fruit juices and detergents. Nowadays 
a good deal is known of the effects ot 
these on enamelled and similar ware 
used in the home and in industry. 

Where attack of the surface takes 
place the gloss is reduced. Generally 
speaking domestic appliances are 
now coated with acid-resisting enamels 
and these also show good resistance to 
scratching. The acid 
obtained by the use of compositions 
for enamels and glazes which are 
known to confer insolubility and 
mechanical hardness to the — fired 
surface. 

A series of tests have been elabor- 
ated to control these factors. The 
necessity of doing tests on the solu- 
bility of glazes and enamels intended 
for use in proximity to foodstuffs has 
been demonstrated on many occasions 
and an outbreak of what was thought 
to be food poisoning in a Continental 
town recently was found, in fact, to be 
lead poisoning, due to the use of a 
lead glaze on pickle jars 


resistance 1S 
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Cup “Handling” Mechanised 


by T. WATHEY 


A MONG the cup “handling” devices 
44 designed to offset the post-war 
shortage of fully-skilled cup handlers 
are the two “Strasser” machines: the 
original “multi-head.” and a newer 
development, the “single-head” (British 
and Foreign Patents applied for). De- 
tails of the “multi-head” type have 
already appeared in the’ issue ot 
CeRAMICS for January, 1951. 
Basically, as the illustration 
the single-head machine consists of 
mechanism mounted on a robust stand 
guarded by panels. Within is a { hep 


shows. 


electric motor for the operation of a 
simple, sturdy “handling” arrangement 
through a worm-driven main shaft, to 
which a cam is secured. Attached to 
this cam, and standing slightly “proud 
of its face, is a treely-moving rubber 
tyred wheel, the function of which will 
be described later Also riding on the 
cam is a lifting arm, giving vertical 
motion to a rising and falling “hand 
ling’ arm, to which 1s secured a hinged 
cradle. It is in this latter device that 
handles are carried during the process 
of slipping and “handling.” 


Cup “handling 
machine with 
operative sponging 


“handled” cup 
i f 


Ltd. British Pat 
Jf Pro Pat 
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A further item of the macnine is the 
sturdy upright rising from the rear of 
the stand, to which a horizontal arm 
with all necessary adjustment points 
and carrying a cup chock, 1s secured 
Ihe upright also carries the fixed end 
of the moving “handling” arm already 
mentioned, And at this point, as a 
precaution against side play from 
bearing wear, which would result in 
faulty placement of handles, roller 
bearings are standard 

Another feature IS) a 
spring-loaded striker rod This rides 
on the face of the selfsame cam by 
which the “handling” arm is operated 
Ihe striker pin tor closing the hinged 
handling” cradle is located on. this 
rod, as js a device for opening the 
order to handle 


important 


cradle in release the 


after its attachment 


Slipping 
Slip is applied to the handle heads 


and tails by means of an applicator 
arm, and this 1s through a 
link motion from cams positioned on 
the main drive. The applicator picks 
up the exact amount of slip required 
by dipping into a slip tank, which ts 
part of the machine assembly 

A further feature of the 
machine lies in the grooving of the cup 
chock to carry two resilient rubber 
rings These are positioned at the 
upper and lower points of attachment 
(head and tail) of handle to vessel 

As has been mentioned, handles are 
carried in a cradle. This is the rubber- 
lined hinged device which ts attached 
to the “handling” arm. The liner, of 
solt rubber, is shaped to the exact 
outer contour of the handle to be fixed 
It is designed to give a slack fit to 
allow tor slight variations in handles, 
and to lend “give” at the exact 
moment of “handling.” 

In the “handling” (the 
cradle being open at the lower posi- 
tion) the operative places a previously 
cut and fettled handle in the cradle 
The ship applicator (having already 
picked up slip from the tank) then 
lightly touches the protruding handle 
ends, and the “handling” arm 
tinues its upward movement to a point 
Where contact with the striker pin 
causes the cradle to close 

On reaching the “handling” position, 
the slipped handle ends make contact 
with the vessel in place on the chock, 


actuated 


novel 


process ol 


con- 


and attachment 1s completed by the 
application of gentle, cushioned pres- 
sure transmitted through lifting and 
“handling” arms from the rubber 
tyred wheel already mentioned. There 
is a short pressure “dwell” at this 
point, and the cradle is then opened 
by a device attached to the tip of the 
striker rod Phen cradle now leaves 
the handle firmly attached to the 
vessel, and returns to its) original 
position. 

Meantime, the operative removes 
and replaces the handled article, which 
then has surplus slip) removed by 
sponging. Another handle is placed tn 
the open cradle. and the cycle ts then 
repeated, 


Cushioned Pressure 

It will be apparent to the reader that 
in the Strasser method of handling, 
advantage is taken of the natural. 
resilient properties of rubber at three 
points 

(1) On the 

rings 
(2) In the lining of the cradle 
(3) On the pressure wheel attached 
to the main cam 

Resilience at the chock prevents 
cracking inside the cup behind the 
points of attachment: it also assists 
in. obviating distorted and = cracked 
handles. In the cradle, rubber liners 
allow a measure of flexibility, which 
also helps in reducing “handling” loss 
Finally, cushioned pressure at the 
moment of attachment ensures a full 
surface-to-surface contact between 
handle head and tail, and vessel, thus 
preventing sprung handles and “dry” 
joints. 


cnocks in the form olf 


Handles — Block and Open 

Either block or open handles may 
be affixed by the Strasser machine, 
and required alierations in shapes of 
either vessels or handles are easily 
dealt with by making simple changes 
to chocks or cradles. In addition, the 
machines are so constructed as to be 
easily adjusted to any of the exceed 
ingly wide variety of vessels and 
handles now made; and, it follows, to 
the widely differing bodies—earthen 
ware, china, stoneware, etc.—com- 
monly in use. In this way great flexi- 
bility of production is made possible. 

In comparing outputs, a good hand 


“handler” might average 5-6 “hand- 
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— now a high-performance 
moler insulating brick at — 


\ = 


Improved methods of manufacture enable us to offer the finest quality MOLER 
INSULATING BRICKS at substantially reduced cost. For all duties up to 850 C. our 
KIMOLO INSULATING BRICKS are unsurpassed and by their use you achieve a 


required degree of insulation at lower cost than ever before 

ADEQUATE CRUSHING STRENGTH IMMEDIATE 
AVAILABILITY FROM STOCK. Send today for descriptive Catalogu 
giving full stock range to :-— 

CELLACTITE & BRITISH URALITE LTD., 

34 Whitehall Place, Gravesend, Kent. 
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lings” per minute with handles trimmed 


speed tends to fall ofl 
afternoon —as does. in 
some cases, accuracy of positioning 
With the Strasser “‘single-head”’ 
machine, on the other hand, ten cups 
per minute can be “handled” and 
sponged by an unskilled operative. Slip 
is Mechanically applied, and the handle 
is securely and accurately fixed while 
the Operative sponges the cup 
handled” in the previous cycle 
Handles, of course, are supplied to the 
operator ready cut, fettled and sponged 
Speeds giving six to eight “handlings” 
per minute are also incorporated in the 
machine for training purposes. How 
ever, factory conditions vary, and 
fourteen “handlings” per minute have 
been achieved 


cut, but 
late 


and 
towards 


“PRODUCTION FOR PLENTY” 


N exhibition sponsored by the Insti 
LX tution of Production Engineers, who 
are also arranging for a conterence to 
take place at the same time, will be held 
at Olympia, London, during July, 1954 
The main purpose of the exhibition, 
which will be organised by the Building 
Trades Exhibition Ltd., is to show how 
improved production methods are reduc 
ing the time lag between research and 
production and how research into greater 
productivits that more, better 
and cheaper goods become available to 
the consuming public 
Further details can be 
Ihe Organising Secretary 


Cooke), Room 11. Avenue 


ensures 


obtained trom 
(Mr. S. D 
(Chambers, 4 


G.W.B. Electric Furnaces Ltd. inform 
us that, owing to the extension of ther 
business to other products, it has been 
thought necessary to change the title of 
the company From Ist January there 
fore, the company will be known = as 
G.W.B. Furnaces Ltd The policy and 
administration of the company and 
addresses of the company’s” registered 
offices, works and branch offices will 
remain unaltered. The company ts still a 
entity, wholly owned by the 
proprietors, Gibbons Brothers Ltd., ot 
Dudley, and Wild-Bartield Electric Fur 
naces Ltd., of Watford Ihe products of 
the company now include electric resis 
tance, arc and induction furnaces; steam 
raisers and water boilers heated by orl, gas 
and electricity; electric control gear and 
case-hardening compounds 


separate 


It is often said that “A cup is only 
as good as its handle.” and this saying 
is borne out by the fact that a high 
proportion of cup losses at all! stages 
are due to such “handling” defects as 
cracking and distortion of cups in the 
region of the handles, and to sprung 
handles, cracked handles and handles 
misplaced. It is claimed by the 
designers of “handling” appliances that 
these reduced by the 
adoption of mechanised “handling” 
and that, at the same time, increased 
outputs from unskilled workers at a 
lower cost can be obtained. 


losses can be 


Thanks are expressed to the inventor 
and patentee, Mr. H. Strasser, and to 
Service (Engineers) Ltd., for facilities 
atlorded to the writer of these notes 


W.C.1, or trom 
Produc 
Square 


London. 
The Institution of 
Portman 


Vernon Place, 
Ihe Secretary, 
tion Engineers, 36 
London, W.1. 





Infra-red Panels.—From Thomas De La 
Rue and Co. Ltd., 84/86 Regent Street. 
London, W.1, we have received recent! 
published literature dealing with gas-fired 
space heaters, and under the title “Have 
you a drying problem?” details of De La 
Rue infra-red process panels 


Midlands Office. Samuel Denison & 
Son Ltd., makers of weighing and testing 
machines, with head office at Hunslet 
Foundry, Leeds 10, announce that they 
have opened an office at The White House, 
111 New Street, Birmingham 2 


Anglo-American Agreement. Cham 
berlain Industries Ltd., of Statfa Works 
Leyton, London, E.10, well known = as 
manufacturers of “Staffa” products, in 
cluding tube-bending machinery, hydraulic 
equipment and mobile cranes, announce 
that they have made an agreement with 
Walter P. Hill, Inc., of Detroit, Michigan, 
U.S.A., design and development engineers 
making special purpose machinery, princi 
pally tor the production and testing of 
engineering parts made from tube and 
plate. The agreement covers the manutac 
ture by Chamberlain Industries Ltd. of 
Hill products and their sales outside the 
U.S.A 

The first machine to be marketed under 
this agreement will be a new type of pro 
duction bender for small tubes and other 
sections 
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The Drying of Tableware and 


Other Ceramic Goods 
By the Jet Drying Method 
by W. HANCOCK, M.I.B.R.E., A.M.LE.E. 


A JET dryer as used for 8- or 10-in. 
4 A flat, trade sizes, (10 in. and 12 in 
actual) is illustrated in Fig. 4 

The mould capacity of this dryer ts 
264, and although the power 
2-6 k.w.h 


used 1s 
as compared with 1°94 for 


an ordinary octagonal dobbin in the 
same shops dealing with a similar rate 
of making, the power (converted to 
B.Th.U. per Ib. of water evaporated) is 
S& as against 98 for the ordinary dob- 
bin. This is due to the more rapid 
rate of drying obtained in the jet dryer, 
namely 45 min. instead of 2 hours in 
the dobbin 


sa ad 


ourtesy, Victona Heating and Ventilating Co 


Fig. 4 A jet 
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Construction Fuel 
Data 
Dimensions of this jet flat-dryer and 
general production data and fuel con 
sumptions are shown in the accom 


panying Table, with comparative data 


and Comparative 


for the older rotating dobbin, non-yjet 
unit. (Table, page 510.) 

As with the cup dryer, the jet dryer 
for flatware is circular in plan, and ts 
divided into twelve sectors. In the 
dryer illustrated in Fig. 4, there are 
eleven hollow shelves in each 
each shelf carrying two moulds, giving 
a total mould capacity of 264 


sector, 





dryer for flatware 





Ihe shelves, apart from supporting 
the moulds and perform two 
other functions 

(a) They act as air conductors, the 
air under pressure passing from the 
central air reservoir, fed by the fan 

(b) The lower sides of all the shelves 
except the bottom one are perforated 
ina scientific pattern, the perforations 
acting as the jets. The disposition of 
these jets is discussed below. 

As a consequence of a slight reduc- 
tion jn the thickness of each hollow 
shelf, the latest flat dryers carry twelve 
shelves without any loss in convenience 
of loading and unloading. This extra 
shelf increases the mould capacity of 
the dryer from 264 to 288, an increase 
of 9 per cent., which enables either (a) 

the making of flat to be correspond 
ingly increased Without altering the 
time of drying, or (b)—-the rate of 
drying to be proportionately reduced 
if any advantage 1s to be gained trom 
such reduction 


clay, 


Influence of Jet Dispositions on Shape 
of Articles and Safe Drying. Con- 
trol of “Humpers” and “Whirlers.” 

With flat, especially large flat, early 
experiments with the Jets arranged in 

a series of concentric circles above the 


articles showed that “humpers” and 


Fig. 5 
Jet plate for 
large flatware 
with jets arranged 


in concentric circles 


Victoria Heating 


entilating Co. Ltd 


“whirlers” could be produced at will 

Concentration of the jets above the 
centre backs of the plates produced 
“whirlers.” On the other hand, post- 
tioning the jets above the plate flanges, 
with no jets over the centre back, pro- 
duced “humpers.” A satisfactory 
compromise was reached by having 
no jets over the 2-in. dia. circle above 
the plate centre, as shown in Fig. 5 

In present practice, the three outer 
circles of jets are } in. dia., with the 
three inner circles at {| in. dia. With 
this arrangement of the jets, natural 
drying is imitated in that edges and 
flanges dry before the centres. 


Distance of Jets from Articles 

With datware, and shelves which 
are themselves flat on the lower faces, 
the distances of the jets from the sur- 
face of the article beneath’ varies 
according to the tool profile, and the 
actual shape of the flatware. Generally 
speaking, rates of drying increase as 
the distance between the jets and the 
drying surface decreases, hence the 
value of larger jets in the three outer 
concentric circles 


Air Velocity at the Jets, and Drying 
Rates 
So far as is Known at present, with 





other factors equal, drying rate ts 
almost directly proportional to linear 


velocity of air through the jets. This 


is in agreement with Stacey's guiding 


rules for evaporation rates of water 
from a free water surface, and may be 
taken as practically correct during the 
contraction range of the drying period 

Hitherto, in flat dryers, jet velocities 
have been brougat up to approximately 
S00 ft. per min., but in dippers’ dryers 
jet velocities up to 2,000 ft. per min 
are now in use. With clayware, the 
economic limit for maximum linear 
velocity of air-flow through the jets ts 
not yet known, but it is Known that the 
drying rate falls gradually when the 
contraction period is completed, and 
that an increase in air velocity 
boost the falling rate 

There is little doubt that the present 
drying times of 40-SO min. in jet dryers 
can still be safely reduced by control 
of arrangement of the jets, and by the 
use of still higher linear air-velocities 
at the jets 


can 


Dry-bulb Temperatures and Life of 
the Moulds 

It is now clearly 

rapid deterioration of plaster moulds 

occurs when plaster is heated above 

60° ©. (140° F.). From the graph, Fig 

6, it will be seen that (a) the jet tem- 


understood that 


Fig. 6 
Graph showing 


time/temperature 


oF 


curves for jet, mould 


and plate 


TEMPERATURE 


Courtesy Victona Vents 


lating and Heating Co 
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remains steady to within 

with an average of 134 1 

the early fluctuations being attributed 
tO a minor adjustment of the Sarco 
Spirax automatic controller to arrange 
an average temperature of 135 1 
With normal running, tis temperature 
does not vary by more than +0°5) | 
(b) The mould temperature never rose 
above 109° F.. presumably due to the 
influence of the artich 
The wet-clay 


perature 


li | 


protective 
during drying. (c¢) 
perature rises quickly towards the wet 
bulb temperature of the jet air at about 
Sst remains steady presumably 
until the contraction period Js 
pleted, and then slowly to an 
equilibrium temperature at the end of 
the drying cycle 

As a consequence of it becoming 1m 
possible to heat the plaster to 140 | 
and as a further consequence of the 
protective effect) of the article on 
mould temperature, a long life may be 
expected, and 1s in practice being ob 
tained from all moulds used in the jet 
drying of ceramic goods, with com 
plete absence of deterioration of the 
mould due to the chemical dehydration 
of plaster 


tem 


com 


rises 


Correct Positions for Re-circulating 
and Bleed-off Ports 


Empirical tests during the develop 
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ment stages suggested that the best 
positions for the re-circulation port 
would be between the second and third 
sectors inside the stove proper at the 
in-going end—and for bleed-off at 
about the third sector in from the out 
going end of the cycle. 

That the decisions made as a conse- 
quence of practical trials were correct, 
was later confirmed by sending a 
Gregory relative —humidity indicator 
and a dry-bulb temperature indicator 
around a flat dryer ( 8 in. flat) during 
a drying cycle. 

The results obtained 
the Table below 


are shown in 
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B.Th.U’s, against 1,970 B.Th.U’s 
for the ordinary dobbin (approxi 
mately 40 per cent. less) and for power 
8&8 against Y8—approximately 10 per 
cent. 
For smaller flat, e.g., saucers, similar 
relative data are: for steam, 860, 1,800 
and 2,130 B.Th.U’s per Ib. water 
evaporated for the jet, dobbin, and 
mangle respectively, or greater than 
50 per cent. steam economy in favour 
of the jet as compared with the dob- 
bin, and 60 per cent. in comparison 
with the mangle, plus power economy 
of between 50 and 60 per cent. as 
compared with the other two units 


as 


less. 





Position F. dry 
hulb rel 


Gre Vory 


65 
not taken 
100 
118 
126 


125 


| 
| 


In shop 
Sector 1 (open) 
, 


6 124 





The correct positioning of the points 
for bleed-off to the atmosphere and 
for air pick-up for re-circulation with 
in the stove are important as regards 
over-all thermal efficiency, and tor 
satisfactory completion of the drying 
of the ware on a rapid drying cycle 


The Jet Drying of Smaller Flat and 
Saucers 

The Table (page 510) gives a com 
parison of the sizes, capacities and fuel 
consumption (steam plus electricity) for 
a jet saucer dryer, a mangle dryer and a 
modern dobbin of the non-jet type, all 
working on the same ware at one 
factory 


Thermal Efficiencies of Jet Flatware 
Dryers 

Reviewing the 
data presented in this article, it will 
be seen that the total fuel consump- 
tions in both large and small flat jet- 
dryers are considerably lower per Ib 
of water evaporated than with other 
types of dryers in use on the same fac- 
1orwes and Mv ork ing on similar sIZes 
made from the same bodies. 

Thus. tor the larger flat, the steam 
consumption for the jet-dryer is 1,200 


fuel consumption 


humidity 


Grrevor\ 


humidity 


Position 


120 
178 
126 
128 
falling open ind 


(open) chanvging 





IN THE FEBRUARY ISSUE 


The British Sociely 
on the occasion of its jubilee in 
1950, decided to publish a volume 
entitled, “Ceramics { Sym 
postum,” in which the 
made in the science and 
nology of ceramics during 
lifetime the Society 
viewed. Many experts in various 
fields made contributions, which 
have heen arranged and edited by 
Dr A / Green and Gerald iH 
Stewart 

The hook 


cord of progres 


C cram 


Progress 
ler hh 
th 


was re 





of 


is an invaluable re 
of interest to all 
who work in the ceramic field 
and Mr. L. R. Barrett, Lecturer 
in Refractories and Silicate lech 
nology at the Imperial College of 
Si 1CHCE le hinology has 
agreed to review this work exclu 
sively for CERAMICS 

Mr. Barrett's will he 
published in four parts, the first 
to appear in the February, 1954 
ERAMICS 


and 
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Flame Spraying Ceramics 


by 


THOMAS A. DICKINSON 


AME SPRAYING” technique 
developed by Ryan 
at San Diego, Calif 


being 
Acronautical Co 
he application 


Ss expected to permit the 


1s 


now 


coatings on 
may 
iron 


ceramic 
aluminium, 
well as 


ol heat-resistant 
materials as 
and titanium: as 


such 
nesium, 
and steel 

It consists 
ejecting fine refractory 
through a flame with a spray 
the type that has been developed for 
by the Schori 
Process Division of Ferro-Co. Corp., 
New York Ihe powders are tem 
porarily melted by the flame, so that 
they can be bonded to various metallic 
surfaces without causing any appre 
able amount of oxidation 

Besides permitting the use of 
ceramics on materials that could not 
previously be coated with refractories, 


briefly of pneumatically 
powders 
gun of 


metallising purposes 


this procedure eliminates the need for 
the dehydration ovens, furnace facili 


ties, and much of the time that has 


heretofore been 
vitreous enamels 

It is unlikely that the 
replace conventional enamelling tech 


process. will 
niques because flame-sprayed coatings 
normally have a rather rough texture, 
which would probably not be accept 
able on many commercial products 
However, such coatings are as good as 
and perhaps better than standard 
ceramic finishes for strictly utilitarian 
purposes (that is, On Components ot 
products which must) withstand ex 
tremely high operating temperatures) 
because they May comprise refractory 
materials with much higher melting 
temperatures than the metals to which 
they are applied 

While they have definitely 
that ceramics can be flame-sprayed on 
materials such as aluminium and mag 
nesium without damaging the metals 
Ryan do not consider the 
new completely practical 
development for one reason: they do 


proved 


engineers 
process a 


Small parts can be 
flame-sprayed auto 
matically in a lathe 
selr-up of the type 


shown here 





fhove: exhaust systems of the type shown here are 


heine finished with ceramic matertal coatings in 
1 Below: explanatory diagram of the equipment 


and process 
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not yet have coating formule which 


will make it possible to apply ceramic 
fiinshes with approximately the 
thermal expansion coefficients as those 


Same 


of most metals on which such finishes 
would be desirable 

For example. while it is 
possible to bond a ceramic coating to 
tne surfaces of an aluminium com 
ponent, there js as yet no known re 
fractory coating that) will) remain 
bonded to aluminium when the mate- 
rials are heated enough to expand 
appreciably This would not be an 
objectionable feature in finishing pro 
ducts that merely require high chemi 
cal resistance at room temperature, but 
it does limit the use of 
ings on articles that require extra heat 
resistance 

At present, the only 
finishing materials that are 
be suitable for use on metals 
must withstand high operating tem- 
peratures are A-19, A-417, and A-418 
compositions developed by the Amert- 
can National Bureau of Standards 
These materials are suitable for finish 
ing low-carbon 
Inconels, etc 

However, aircraft engineers seem to 
be confident that research will eventu- 
ally yield oxide combinations which 
will satisfactorily impart added heat 
resistance to virtually all metals 


now 


ceramic Ccoat- 


relractory 
known to 
which 


steels, stainless steels, 


Large surfaces are 


hetter treated by 


the use of a manu 


ally controlled gun 


as shown here 


Flame spraying will make the use ot 
such materials practical because metals 
like aluminium, magnesium, and 
titanium would oxidize or melt before 
ceramic coatings could be applied to 
their surfaces with standard vitreous 
enamelling facilities 

Materials to be finished with flame 
sprayed ceramics are cleaned and sand- 
blasted or chemically roughened in a 
conventional manner, prior to_ the 
application of ground and cover 
coatings 

Ground coatings are built up slowly 
by making a series of rapid passes 
over a surface area which is usually 
not more than a yard square, in order 
to avoid the excessive heating of 
deposition surfaces. Cover coatings 
are applied with about the same speed 
as Metal-spray finishes. 

Separate ground and cover coatings 
are normally applied in order to get 
maximum adhesion and desired colour 
effects. However, it is entirely possible 
that future developments will yield 
ceramic compositions which — will 
respectively both ground and 
cover purposes 

Unlike metals, ceramic powders 
have no tendency to undergo a change 
in composition when they are flame- 
sprayed in Open air because they are 
oxides from the start. Further, be- 
cause they are chemically — inert, 


serve 
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ceramic coatings will not ordinarily 
promote oxidation or corrosion In 
metals to which they are applied 

The primary purpose of ceramic 
coatings used by aircraft manufacturers 
at present 1s to conserve critical mate- 
rials—for example, by permitting the 
use of mild steels in place of stainless 
steels where the heat resistance (but 
not the mechanical strength) of the 
latter js essential However, in view 
of the fact that ceramics can be flame 
sprayed almost as economically and 
efficiently as solvent-dispersed coatings, 
it seems at least probable that refrac- 
tory finishes could be used for certain 
low-temperature applications where 
organic coatings have never been 
completely satisfactory--for example. 
in the protection of seaplane hulls and 
floats 


SCHOOL OF MATERIALS 
HANDLING 


Bee some eighteen months courses of 
lectures on the handling of materials 
been given by a team of lecturers 

who 

Specialised in- this 

production 

nology. It was realised, from the 
that these were but a_ palliative 
to more advanced and prolonged studies 
and steps have now been taken to pro 
vide more advanced and detailed courses 
lo do this it has been necessary to take 
over larger premises and an estate of 
some 17 acres has been procured in order 
to develop this educational work still 
further It has been the aim of the 
founder from the time he launched the 

School of Materials Handling to set up a 

College where both theoretical and prac 

tical studies could be combined This 

has now been achieved 

Curricula have been submitted and the 
names of College of Production Tech 
nology and School of Work Study have 
in addition to School of Materials Hand 
ling, been officially approved by the 
autherities This educational work ts 
now being carried on under the title 

“College of Production Technology in 

corporating School of Materials Handling 

and School of Work Study.” 

Ihe following are some of the courses 
and facilities now available through the 
college 


have 
have 
Very 

tech 

Start, 


in many parts of the country, 


for years 
important 


past 
branch of 


courses 


Full-time Three Term Courses in cach of 
the following subjects 
Production Technology 
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Materials Handling in Industry 
Cargo Handling in collaboration with 
the Jaternational Cargo Handling 
Co-ordination Association 
Each course is of one year duration 
Term times: May to July, September to 
December, January to March 


Part-time Evening Courses in cach of the 
following subjects 


Production Technology 

Materials Handling in 

Cargo Handling 

Work Study 

These courses are of 
tion Ferm times 


COUTSeS 


Industry 


three-year dura 
Same as for full-time 


each of the 


Home Study Courses in 
following subjects 


Materials Handling in) Industry for 
Industrial Executives Production 
Engineers. Factory Managers and 
Sales Engineers 

Ihe Design of Mechanical 
Equipment for Estimators 
and Draughtsmen 

These may be 

time 


Handling 
Designers 


COUrses Sturted at any 


Special Courses 

number of 
have being set up 
entirely to specific 
opposed to courses designed to cover the 
handling of materials in industry gener 
ally The Principal ts at all times pre 
pared to consider the setting up of such 
courses both in this country and overseas 


In response to a requests 


courses and are 


devoted industries us 


Advisory Service 


Ihe Panel of the College is made up 
of both practical and theoretical ex 
perience and realize that many companies 
and individuals have handling problems 
For this reason an service has 
been set up to help solve them and the 
service 1S at the disposal of the whole 
industry. To those taking 
Study, the service is free but a 
charge, depending on the size of 
problem, is otherwise made 
support the educational work 
ccnege This service already 
successfully with 133 problems 

Further details of all the 
may be obtained from the 
College of Production Technology, Swin 
ford Old Manor, near Ashtord, Kent 

As part of the practical work of the 
College, demonstrations of equipment are 
being arranged to which representatives 
of companies interested in this 
and who may wish their equipment to 
be included in these demonstrations are 
invited to write to the Assistant Secretary 
of the College. marking their letters 
‘Demonstration.” 


advisory 


courses” of 


small 


has dealt 


foregoing 


Secretary, 


scheme 
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PROGRESS AT BILTONS 
(1912) LTD. 


\ UCH interest was attached to a 
- recent exhaustive tour of the fac- 
tory of Biltons (1912) Ltd., manufac- 
turers of glazed tiles and domestic tea 
ware, made by a small party of visitors 
under the leadership of Mr. A. R 
Harley-Jones and Mr. P. T. Tellwright, 
directors of the company 

Continuous growth sums up the 
history of the organisation, which was 
1912 by Mr. J. Tellwright 
forty years ago 
operatives in the 

teapots; today’s 


founded in 
Ihe factory ol 
employed twenty 
production of red 
enterprise covers three acres and finds 
work for 360 workpeople, two-thirds 
of whom are women 

Glazed tiles were first made in 1934, 
and since then a high degree of mechan 
isation has been achieved Tne 
“body” from which the tiles are made, 
for example, is untouched by hand 
from the time the clay goes into the 
blunger until the woman _ press-opera- 
tive has made the tile 
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In producing the “body,” slip from 
the blunger is dried on rotary steam 
heated drum dryers designed on the 
works, which each week between them, 
dry 30 material down to a 
predetermined moisture content The 
“body is then cooled and rested for 
24 hours, wnen it moves by conveyor 
to the making shop 


tons ol 


Machinery and Ovens 

lile-making machinery consists of a 
pair of Collingham and Owen fully 
automatic presses (as made by Sheep 
bridge Equipment Ltd.) together with 
eleven) semi-automatic and five fly 
presses. Special shapes are cast. Bis 
cult firing js done in a producer gas- 
fired tunnel-oven, installed jn 1929 for 
firing earthenware by Marlow, whence 
the tiles move to a Gosling and Gaten- 
bury dipping machine where conveyor- 
ised, high-speed glazing is carried out 
Mottled effects are produced by hand 
in another section of the same shop 
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d 





OVERALL 


* OVERALL 


LENGTH 


Standard ‘‘Birlec” 16 passage tunnel kiln, for biscuit and glost firing, 
at Biltons (1912) Ltd 


$16 





At this point it is of interest to record 
that these works were the first to re- 
ceive a low-solubility glaze certificate 

Glost tiles are fired in a Davis 
Revergen tunnel oven. Embodying 
the principle of the reversible genera- 
tors for preheating primary air, the 
oven takes the output of the tile works. 
which is approximately 2,500 yards of 
tiles and 600 dozen pieces of faience 
per week. Gas consumption is 2,700 
c. ft. hour. 


Whiteware Production 


It was at the end of the First World 
War that the production of whiteware 
was Started, and here, too, a policy of 
mechanisation has been pursued. A 
process, it should be added, which has 
been considerably speeded up since 
the works was reopened after being 
closed during the last war. 

In tae making shop, for example. 
besides ten hand-operated machines, 
there are now eight semi-automatics, 
four for cups and four tor flat ware 
All these are of Boulton make, except 
one Gosling and Gatenbury cup 
machine. Three Strasser machines take 


care of cup handling, each dealing 


An operator charging the Birlec multi-passage furnace 
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with fourteen cups per minute \ 
Biddulph conveyor cup dryer ts here 
used in drying the cups, and this gives 
flow production trom handling to 
looking over at the point where the 
products enter the kiln tor 
firing 

In the earthenware dipping 
Hopol dryer is used ihe 
plant has been modernised, 
dust-removal equipment, also by 
dulph. has been described as the 
of its kind in the district 


biscuit 


house a 
casting 
and the 
Bid 


best 


Modernised Firing Equipment 


Modernising the firing equipment 
following the last war involved de 
molishing a Dressler oven installed tn 
1919, and, for a time, biscuit earthen 
ware was fired with the tile biscuit in 
the Marlow. In 1946, an electrically 
heated Birlec I&8-in. moving belt oven 
was purchased to fire glost earthen 
ware, However, continued expansion 
of business resulted in an electrically 
heated Moore tunnel kiln being erected 
to do this work the Birlec turnace 
being then switched over to enamel 
firing 

Nineteen-fifty 


saw a Gibbons-Got 


Biscuit is shown on 


top rows of passages and glost in the lower 
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tignies multi-passage oven installed to 
deal with tea ware biscuit. This oven 
has twenty-four passages so arranged 
as to allow of twelve of these to be 
loaded from each end of the oven 
Working a full 24-hour day, it is 
stated to be capable of firing 12,000 
dozen of tea ware biscuit per week. A 
standard set of Bullers rings for this 
furnace 1s: 


30 
10) 
28 
0) 
0 


39 


28 
ww 
37 
1%” 
33 
1) 


30) 
32 
0) 
32 
28 
3] 


More recently, and with the original 
intention of glost firing the output of 
the Gibbons oven, a Birlec-Heurtey 
multi-passage furnace of similar con- 
struction has been installed. Since this 
was put into service, however, it has 
been used to fire both biscuit and glost 
at the same time 

The oven has sixteen passages 
arranged in banks of four--the top 
two banks handling biscuit, while the 
bottom two are used for glost. As in 
the case of the Gibbons, loading 
carried out at both ends, an arrange- 
ment which makes for economy in 
Operation in’ that it enables work 
which has passed through the heat- 
ing chamber to pre-heat, in passing, 
the unfired ware which is moving into 
the furnace passages 

Ihe over-all length of the furnace 
is 48 ft., and the ware is loaded on 
batts which slide on specially made 
basal refractories extending through 
each passage. Research, carried out 
under the direction of Mr. A. R 
Harley-Jones, has established the most 
suitable batt design and body compo- 
sition, so that batts are now cast, fired 
and machined on the works with ex 
cellent results as regards wear, length 
of life and slidability 

Hydraulic pusher gear, at both ends 
of the oven, push the loaded batts in 
procession through the passages at 
predetermined intervals. The former 
cvcle of twenty-four pushes per day 
has now been stepped up to thirty-one, 
and it is now proposed turther to in- 
crease this to forty pushes datly 

Power consumption during “running 

to have been 62 kKWh.., 
required 1s two men_ pet 
at end of the oven 


IS 


iS Stated 
labour 


in” 
and 
shift, 


one each 
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to load and unload as required. Out- 
put, at thirty-one pushes per day, is 
reported to be 4,500 dozen biscuit and 
4,500 dozen glost ware per week. On 
a temperature range of up to 1,200° C. 
a typical standard set of Bullers rings 
for the sixteen passages is as given 
below : 

27 


7 
ao / 
16 
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x0 
28 
17 
10 
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27 
18 

9 


x0 
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18 
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Designed to operate from 450-V. 3- 
phase, 50-cycle supply, power is fed to 
spiral-wound elements contained in the 
floor of the passages. Elements are 


replaceabie without stopping the work 


Thermal Exchange 

Mention has been made of the ther- 
mal exchange between preheating and 
cooling charges contained in adjacent 
passages. This, it should be said, 1s 
assisted by the use of open-work con- 
struction in the vertical walls separat- 
ing the passages in the recuperative 
sections. As already stated, move- 
ment of the batts through the passages 
is by sliding, and the direction of 
movement of batts is always opposite 
to those in adjoining passages, either 
vertically or horizontally. 

Volatile matter from the products in 
individual passages 1s exhausted via 
vertical flues under natural draught 
conditions. While in order to prevent 
ware spoilage, dust from abrasion 
between batts and passage floors js 
collected by suitable means. The 
firing section is arranged in four zones, 
each being controlled by automatic 
temperature regulation. A four-point 
recorder is also installed, and this 1s 
provided with additiGnal contacts set 
a few degrees above the control tem- 
perature setting, arranged as to 
switch off the oven in the event of the 
temperature exceeding a safe value 


SO 


Conclusion 

All equipment at “Biltons” in- 
stalled in well laid out sections where 
operatives work under pleasant healthy 
conditions. The progressive methods 
first instituted by Mr. J. Tellwright 
when the business was founded, are 
continued by his co-directors A. R. 
Harley-Jones, F. Boulton and P. T. 
Tellwright, and are reflected in the 
consistently high standard of the ware 
passing from the factory 


IS 
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The Broseley Clay Pipe 
Industry 


A Craft that Dates Back to the First Elizabethan Era 


by H. CLAYTON JONES 


T must surely be a unique experience 

to meet a man who keeps an excel- 
lent inn but very rarely takes a drink, 
and who has made tens of thousands 
of clay pipes yet is a non-smoker. This 
however, was my novel experience 
when I first met jovial Harry Southorn, 
the landlord of a popular hostelry at 
Broseley in Shropshire, and the pro 
prietor of the pipe works there. For 
over three centuries this litthe Severn- 
side town has been the cradle of the 
pipe making craft, for this modest 


branch of the ceramic art has beet 
carried on there since medicinal herbs 
were smoked for pulmonary com 
plaints, and tobacco had only just 
reached our shores 

Ihe original pipe maker at 
no doubt was Richard Legg. for speci 
mens of his work dated 1575 have 
been discovered From Leggy’s da‘ 
this humble country craft) graduall 
developed ipto a thriving industry 
whose product tound its way all ove 


the world. At first pipe making wa 


Brosele\ 


Mr. Southorn 
proprietor of the 
pipe works 
at Broseley, 


surveys his work 














Fashioning dummies 


strictly a domestic craft, the pipe shops 
being attached to the houses each of 
vhich had its own small kiln for burn 
ing or firing the pipes. Broseley was 
ideally situated for the work, having 
native clay at hand, coal for firing the 
kilns, and the means of 
cheap if lesurely transport. Today, the 
clay for pipe making is imported trom 
Newton Abbot in Devonshire because 
this West Country clay bakes out with 
whiteness 


river as a 


i greater devree of 
One could name a 
Broseley pipe makers, 
work 1s eagerly 
who 


seore Of famous 

specimens ol 
sought after by 
distinguish ther 


whose 
collectors can 
dillerent the names, initials 
or devices imprinted upon them. One 
early maker named Gauntlett had a 
gauntlet upon his pipes as a_ trade 
device 

When improved methods of pipe 
making were introduced at the end of 
the eighteenth century and the begin 
ing of the nineteenth the industry 
passed from a modest domestic craft 
to one of the factory. It was then that 
Noah Roden, a celebrated pipe maker, 


wares by 


greatly improved the quality and de- 


sign Of pipes. Roden first supplied the 
then fashionable churchwardens to the 
London clubs and cotlee houses, when 
the dilettantes, dandies, and indeed the 
intellectuals flourished the smooth clay 
pipe as a rival to the ornate snutl box 
This was the London of the great 
Doctor Johnson, and it 1s noteworthy 
that Mr. Harry Southorn still supplies 
the 16-1n. Broseley “straws” to. the 
Johnson Society tor their annual cele 
bration at Licafield, the great doctor's 
birthplace 

In 1823 Roden’s business passed into 
the hands of William Southorn who 
brought the churchwardens and other 
clay pipes up to a very hign degree ot 
perfection At the great exhibition in 
ISS1 these pipes won distinction, while 
twenty vears later, at the International 
Exhibitton they were awarded a certi 
ficate of merit William Southorn’s 
father had been a pipe maker, and his 
brother, Edwin, also carried on a 
similar business at Benthall. In 1902 
the Benthall works was incorporated in 
that of Broseley, and the firm = as 
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founded by William Southorn ts today 
the only one surviving and represents 
one of Shropshire’s most romantic and 
historic industries. From 1823 down 
to the present day the business has 
been conducted by successive members 
of the Southorn family and is. still 
capably run by Mr. Harry Southorn 

There is a fascinating Dickensian 
atmosphere about Mr Southorn’s 
workshops, ornamented as they are 
with sporting prints and an assortment 
of clocks of as many varieties as the 
pipes that are fashioned there. It was 
in. the moulding shop) that Mr 
Southorn told me how he and his son, 
together with a few young girls, and 
one old lady, who is between sixty 
and seventy years of age, turn out 
twenty gross of pipes a week. This old 
lady, .by the way, has been making 
churchwardens for well over forty 
vears, Surely a unique record 

As in other branches of the ceramic 
art, the clay for pipe making = ts 
thoroughly dried, and afterwards, hav 
ing been soaked to an even plastic 
form, passed several times through a 
pug mill. It is then rolled by hand 
into “dummies” of the length of the 
pipes to be made. A steel wire is then 
threaded through each dummy to form 
the vent after which it 1s pressed in a 
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mould to give it the desired shape. The 
bowl is formed by the insertion of an 
iron stopper after which the pipes are 
left to partly dry When rough edges 
have been removed by “finning,” trade 
stamps impressed on to the pipes, and 
in the case of churchwardens the twist 
at the point of balance put in, the 
pipes are ready tor firing 

Cutty pipes, and other short varieties 
are thoroughly dried betore being 
placed into round saggars or eartnen 
ware firing pots, but the longer pipes 
are sprayed with water until quite 
moist 
china clay dust, the curve of 
being produced by 
curved bottom to the saggar The 
saggars are then built up in the kiln 
which ts bricked up ready for burning 
This process must be carried out very 
Slowly at first, the neat afterwards 
being increased. The tiring of a kiln 
needs 2 tons of coal and the operation 
takes about 16 hours. When the pipes 
are drawn trom the kiln the mouth 
pieces are tipped with spirit varnish to 
prevent them sticking to the lips after 
which they are ready for use 

In spite of the popularity of 
forms of smoking, the clay pipe 
in demand, chiefly in mining and agri 
cultural districts. There 1s no lack of 


The pipes are then placed in 


the long 


ones having a 


other 
is sull 
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variety in the design of Broseley pipes 
apart trom the more orthodox 
Mr. Southorn showed the 
writer some very novel pipes, among 
them one shaped like Catherine 
Wheel, and having a stem no less than 
ft. long-—certainly coo! smoke 
The eagle, claw, grape, fish, and foot 
baller designs are also still made 


for, 
shapes, 


a 


18 a 


Through the centuries  Broseley 
pipes have maintained a reputation as 
a product of what is as much a note- 
worthy art as a noteworthy craft, and 
it may well be that the poet had a 
Broseley clay in mind when he wrote 

“The pipe with interposing puff 

Makes half a sentence at a_ time 

enough 


Better Health in the Ceramic 
and Glass Industries 


Survey of Recent Observations 


by 


DR. W. SCHWEISHEIMER 


(New York, USA) 


eer several years a number of ceramic 

plants have been operated under 
contract to the Atomic Energy Commis 
ion to supply beryllium materials for 
Commission. projetes As A. J. Breslin 
in a recent study has stated, no causes of 
beryllium poisoning have occurred at the 
plants which have been operated in com 
plhance with Commission recommenda 
tons fhe essential elements of an ade 
quate health programme in such parts of 
the ceramic industry are (1) carefully 
planned operations with minimum of 
manual handling, (2) sound local exhaust 
ventilation, (3) dust) monitoring, (4) 
rigorous housekeeping, and (5S) entorced 


per sonal hy iene 


Industry 
in a study 


Dust Control in Ceram 

As W. ( I Hemeon 
dust control in) the ceramic. industry 
points cut, the adding of a small amount 
of water to flint dust is recommended for 
box car shipments, and for weighing and 
charging, being better than exhaust 
ventilation, shipping in) bags other 
methods that have been advocated The 
dust may present stlicosis hazard or it 
may be a nuisance. The former must be 
eliminated with the least delay. more time 
can be taken to eliminate nuisance dust 
Measuring the silicotic hazards includes 
counting of dust particles, determination 
of the free silica and roentgenologic ex 
amination of the employees Toxicity ts 
being estimated by multiplication) with 
the dustiness in the glass, silica brick and 
industries 


on 


aS 
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pottery 


Special Health Regulations for Potteries 

In) England special regulations for 
health and welfare of people working 
In potteries were issued a few years ago 
Here are some of the more important 
regulations. Washing facilities with hot 
and cold water ure required and towels, 
soap and nail brushes must be provided 
For workers in specified occupations mess 
rooms must be provided No person 
working on a scheduled process may take 
food, drink or without _ first 
washing his hands 

In each workroom, ventilation must be 
so arranged as to prevent direct draughts 
from air inlets on to workers. Generally 
the drying of ware by means of heat shall 
be done in special stoves. The tempera 
ture in any workroom may not exceed 
75° F. unless the external temperature 1s 
over 65 F., and then the shop tempera- 
ture must not be more than 10° F. above 
the shade temperature in the open air. In 
certain shops 55” Fk. 1s to be the minimum 
temperature after the first hour of work 

Efficient exhaust draught is required 
for a variety of processes, and these must 
be carried on wherever possible under a 
suitable hood. Screens, sieves and other 
ippliances for handling dry materials 
must be enclosed and have’ exhaust 
draught. Dust removed by exhaust plants 
must not be allowed to escape into any 
workroom Air discharged from = such 
plants must be discharged into the open 
a 

There are provisions as to the construc 
tion, maintenance and cleaning of floors 


tobacco 





and 
and 
raw 


benches, the 
storage of clay dust, the control 
spacing of tile presses, the use of 
lead compounds, glazing, colour blowing. 
hydrofluoric acid, lithographic transfer 
making, and separation of processes. 

The cleaning of potters’ shops shall be 
done by adult males and with vacuum 
cleaning apparatus. Respirators are to be 
provided for use where specified 

No young person may be employed us 
a wheel turner at tile press, or at 
number of scheduled processes, such as 
making of frits or glazes containing lead 
or colours, the blowing, dusting or grind- 
ing of colour, or any other process in 
which any miaterial other than glaze 
which contains more than § per cent. of 
its weight of solid lead compound (as 
lead monoxide) 1s used other than in oil 
or similar medium 


and work preparation 


a a 


Glazes € ONTAINING Lead 

The use of glazes containing lead, and 
the use of ground or powdered flint o1 
quartz, in the manufacture or decoration 
of pottery are liable to cause risk of 
bodily injury to workers. Official Regu 
lations in Great Britain apply to all fac 
tories where in the manufacture i 
decoration of pottery glaze other than 
salt glaze is used, or ground or powdered 
material is used for specified purposes, or 
where flint or quartz is mixed with clay 
to form the body of the ware 

The use of certain glazes is prohibited, 
only leadless glazes for low-solubility 
glazes may be used in the manufacture 
of pottery According to the Regula 
tions, ground or powdered flint or quartz 
may not be used for (a) the placing of 
ware for the biscuit fire; (b) the polishing 
of ware: (c) as an ingredient in a wash 
for articles used in) support of ware 
during firing; or (d) dusting or supporting 
in potters 


re) 


shops 


Effect: of Calcined Alumina on Pottery 
Workers 

The power of powdered pure aluminium 
metal and certain forms of alumina 
diminish the solubility of quartz in vitro 
and in living tissues has been demon 
strated, but whether inhalation of these 
substances 1s safe and of value in the 
prevention and treatment of silicosis in 
man not yet established A. Meikle 
john and W. W. Jones published the 
results of a field study in a group of 
pottery workers in North Staffordshire on 
the effect of the use of calcined alumina 
in china biscuit placing on the health of 
the workmen Here of then 
results 

Until 1929 finely powdered 
flint was the medium used in placing of 
china tableware for biscuit firing The 
china biscuit placers suffered excessively 
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suuisfactory 
medical inquiry 
alumina did not 
workmen. Thus assured 
commenced to 


from silicosis 
found to be 
the flint and 
cated that this 
the health of the 
china manufacturers 
adopt alumina the bedding medium 
The particular variety of alumina 
Corundum. By a follow-up of the workmen 
ilumina mquiry 
this torm. of 
effect on the 


dS 


used 1s 


original 
th it 


adverse 


examined in the 
it contirmed 
alumina has no 

health ot workmen 


Was 


Silicosis in Potteries 
Ihe pottery industs 
occupations in which women a 
to concentrations of 
cient to produce silicosis 
centage of the workers 
are women, and among 
which they perform finishing 
process which creates a fine dust contain 
ing large amount of silicon dioxide 
Dr. Joseph T. Noe recently found the 
incidence of silicosis } women 
employed as finishers 
Most women changed to 
dust-free work on medical advice. Those 
who continue to work finishers 
usually women who have working 
at that specific job for many irs and 


the 
CAPe sed 
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per 


iS one of few 
siiiecon dioxide 
\ high 


this industry 
skilled tasks 
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mong those 
ibout Il per cent 
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iware of their condition 
compensation 


although seldom 


file claims for 


Liching of Glass and Injury 

A German physician, Dr. E. Beck 
presented the case of a woman who had 
used hydrofluoric acid in the etching ot 
glass Absorbed in her work, she had 
not noticed that the (undiluted) acid had 
run along the wooden handle holding 
saturated cotton plug and had reached 
her fingers An omtment bandage was 
applied, but unbearable pains developed 
[he injuries took a serious turn, the two 
involved fingers, after seven weeks, had to 
undergo an Operation Healing finally 
took place after that 

Dr. Beck says that although such lesion 
may at first appear to be harmless, injec 
tion of calcium gluconate (10 per cent 
solution) around the lesion should be 
made at once in order to prevent further 
spreading. Magnesium sulphate (20. per 
cent. solution) is less effective 


Nose and Glass Workers 

The Italian physician, Dr, L. Bernabe 
recently reported ten cases of perforation 
of the nasal septum (formation of a hole) 
in glass workers The glass workers in 
volved in the mishap were tn charge of 


preparing the mixtures used in the pro- 
duction of glass [hese mixtures con 
tained 59 per cent. silica and 40 per cent 
inhydrous sodium carbonate As the 
department where the perforations oc 
curred had thirteen workers in all, the 
incidence was about 77 per cent., a very 

All the patients had a 
lung trouble (micronodu 
Dr. Bernabei points 
improvements 
preventive 
obhli 


high percentage 
certain kind of 
lar pneumoconiosis) 
out the need of technical 
in glass” factories The 
include the 
periodical 


Supvests 


masks ind 


measures he 
vatory use ol 
medical examination 


Glass Industry in Argentina 

Dr. E. P. Navarini reported that in the 
glass industry in Argentina a= six-hour 
working day has been established. Of the 
various health measures he discusses, he 
stresses the importance of an adequate 
supply of water, of a sufficient number of 
baths or showers, of clean clothing, of an 
adequate diet and of suitable recreation 
He emphasises the fact that the modern 
glass industry is highly mechanised, and 
physical strength is of less importance for 
most of the workers than 1s intelligence 
ind dexterity 


Methods of Test for Chemical 
Stoneware 


ie It I N years ifter the first publi 
cation of BS. 784 “Testing of 
Chemical Stoneware.” a revision (B.S 
®4:1953) has been published by the 
Brittsh Standards — Institution During 
that period certain of the tests specified 
have been found to be of 
interest only ind others have 
superseded by newer tests 

The new document gives the following 
test methods with full details of ipparatus 
test piece and procedure 

lL. Determination of resistance to com 


aA Ter Ml 


been 


Pression The size of test piece has been 
closely detined 


vary with differing sizes and shapes 


> 


because results seem to 


Determination of transverse streneth 
This test as basically the 
method for determination of resistans 
bending It as felt, however 
that it does not give a true modulus of 
rupture for stoneware, and although a 
relable comparison of stoneware can be 
obtained with it, the results should not 
be used for design calculations on stone 
apparatus without considerable 
sufety 


sume as the 


to cross 


ware 


factors of 


, 


3 Determination — of 
ahrasion \ iccurate method as 
been idopted 

4. Determination of truce 
Only minor have 
but specific been 
for density 

§. Determination of apparent 


FESISLTANCE lo 
more 
specifi vravil 
been made 
substituted 


changes 


gravity has 


SPce tft 
porosity. and water 
dhsorption, The use of paraffin for this 
test has been replaced by water Instead 
of necessitating @ separate test, the water 
absorption is calculated from the result 

6. Determination of thermal expansion 


vraVvily apparent 


Owing to caused by the casual 
heating of the dial gauge and support on 
on the older vertical apparatus, this test 
has been superseded by one using a 
horizontal test prece 

Determination of resistance to ther 


This is 4 new test based 


CTrors 


mal disrupiion 
on the lowering of the transverse strength 
of stoneware after subjecting it to speci 
fied degrees of thermal shock. 
8. Determination of acid soluble 
A more accurate method has been adopted 
9, Determination of resistance to acid 


won 


$24 





The resistance of stoneware to acid 
attack is extremely high. It is, therefore, 
only possible to obtain a result by break- 
ing down the sample to get an extremely 
large surface area and by using concen 
trated acid This test must not be con 
fused with “acid solubility” as given in 
some other British Standards obtained by 
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using a single piece immersed in weak 
acid 


Copies of this standard may be ob 
tained trom the British Standards Insti 
tution, Sales Branch, British Standards 
House, 2 Park Street. London, W.1 


Price 3s 


AN AUTOMATIC STOKER FOR COKE 


Ihe Mirrlees Watson Coke Stokers are 
the result of practical experience combined 
with much recent development work 

The stoker makes special provision for 
withstanding the abrasion of coke. Feed 
worm trough and hopper base are pro 
tected by hard, replaceable, earthenware 
tiles, and the feedworm ts of very heavy 
section chrome cast-iron, assembled in 
replaceable sections. In addition, the 
teedworm trough ts of large cross section, 
and is only partially filled with coke—-an 
important feature in avoiding packing and 
crushing. Also the feedworm ts tapered 
or metered at the hopper end, with the 
same object. 

The retort is of unusually heavy section 
and is provided with cooling ribs, and the 
construction generally is very massive. It 
is placed inside the boiler where the maxi 
mum use 1s made of the radiant heat from 
the firebed. No form otf precombustion 
chamber is required. 

A large grate area is provided to avoid a 
high-burning rate and provide easier tem 
perature conditions within the firebed. The 
hopper is totally enclosed and sealed. It 





is also under slight air pressure to prevent 
smoking back from the retort This range 
of stokers is made in eight sizes, ranging 
from a capacity of 35 Ib. of coke per hour 
to 600 Ib. per hour 

The stokers are of particular value in 
‘smokeless zones.” Automatically -con 
trolled, they maintain the required heat 
output or steam pressure Ihe Mirrlees 
Coke Stoker burns the smaller grades ot 
gas coke or furnace coke, and is also suit 
able for burning the normal bituminous 
coals suitable for underted stokers 


Safety and Relief Valves. From the 
Crosby Valve and Engineering Co. Ltd., 
Crosby Works, Ealing Road, Wembley, 
Middlesex, we have received a new cata 
logue (P1500) dealing with the company’s 
range of safety and reliel valves This ts 
well illustrated with line drawings showing 
the working of these valves, and contains 
numerous tables of useful information 
Copies are available trom the technical 
sales manager at the above address 


LABORATORY 
TEST KILNS 


M@ Temperatures up to 1000 Cent 


% Fitted with Regulator and Pyrometer 


Type D.| Chamber 5)" x 4)” x 9” deep 
Type D.2 Chamber 9” x 5” x 12" deep 


Enquiries invited for other and larger Units up to 1300’ Cent. 
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NEW CENTRIFUGAL PUMP 


‘ | HIS pump has 
been designed to meet the demand 

for a high performance pump at a price 
range of all Ihe pump ts 
new JAP 
and the 


new motor-driven 


within the 
direct-coupled to an entirely 

model 80) two-stroke engine 
performance figures are as follows 

Maximum total head 110 ft 

Maximum output 4.000 g.p.h 
Giuuranteed suction lift 25 ft 

Ihe total weight of the complete unit 
is only 40 Ib., enabling it to be easily 
curried by one person by the handle 
provided Ihe mounting ts an alloy 
base-plate fitted with rubbers to absorb 
shock and to prevent “creeping.” 

Ihe J.A.P. model 80 engine ts ‘fitted 
with a hand throttle control operated 
from the carrying handle Thus, a 
range of outputs from a mere dribble to 
the maximum 4,000) g.p.h. can be ob 
tained, thus really economical fuel con 
sumption is achieved under all pumping 
conditions 

An exclusive self-priming device 1s in 
corporated ensuring rapid automatic: re 
priming up to a guaranteed suction Itt 
of 25 ft. without the use of a foot valve 
on the suction” hose The unit) will 
satisfactorily handle liguids containing 
up to 25 per cent. solids, liquid mud 
sewave Sludge, slurry, oil and 
chemicals, etc. It is suitable for 
spraying, water supply, fuel supply, 
washing down, emergency fire fighting 
and innumerable other uses 

Ihe new pump has been 
primarily to meet competition in 
markets. and production ts 


paint 
petrol 


produced 
ove! 


Seas com 


Supplies — are 


home 


immediately 
expected to be available for the 
market in about four weeks 

Further details can be obtained from 
the manufacturers: Goodenough Con 
tractors’ Machinery Ltd... of Twickenham 
ind Weybridge 


mencing 


Smoke Abatement Exhibition... Because 
of the interest created by their exhibition 
at Charing Cross Underground Station last 
year, the Solid Smokeless Fuels Federa 
tion, of 74 Grosvenor Street, London, W.1. 
by kind permission of the London Trans 
port Executive, is holding another and 
more comprehensive exhibition, again at 
Charing Cross, from 15th February to 9th 
March, 1954 

Northern Consultative Council. The 
Minister of Fuel and Power has appointed 
Mr. D. Nicholson Carr, of Carlisle, to be 
a member of the Northern Gas Consulta 
tive Council 


FIRE! 


ANYTHING SO FAST AS 


NU-SWIFT ? 


Large fires generally start as small ones 


Speed is vital. Fire engines sometimes 
carry Nu-Swift but why waste precious 
minutes’? Rapid and reliable Nu-Swift 
should be on the spot—always ! 
NU-SWIFT LTD - ELLAND - YORKS 
In Every Ship of the Royal Navy 
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Ceramic & Brickworks managers have many uses for 


REFRACTORY CONCRETE 


the adaptable refractory material 


lef 1 
The shuttering as rem 
nti 


S niche 


or ‘ o 1 ” 


Brick Kiln Arch constructed entirely 


The wide variety of uses for 
Refractory Concrete include founda 
wicket 
arch flue 
flue blocks, dampers, kiln 

kiln 


cever blocks, special shapes, brick 


tions, arches, doors, floors, 


repairs, coverings, flues, 


linings, 


Car supe rstructure, 


Car tops 


work mortar, general repairs and 
patching. 

REFRACTORY CONCRETE 1 
Refractory with 


Ciment Fondu high-alumina cement 


aggregate bonded 
is ready for use and of great strength 
24 hours 


used to reduce joints to a minimum 


and hardness in can be 


Concrete Rock-Hard within one day 


ALUMINOUS 
W.1. 


LAFARGE 


73 Brook Street, London, 


and 


CEMENT 
Telephon>: 





fer a fe how // 
the arch 


of Refractory Concrete 


ay? 


can be cast to any shape: 1 


no pre-firing: 1s stable under load 


up to 1300 C: has a melting point 


of about 1450 C: has no appreciabl 


drying shrinkage or after-contra: 


tion: can be brought to working 


temperatures 24 hours after making 
does not spall under widest fluctua 


uions of temperature : pre-cast bloc! 


or spec.al shapes can be made of 


practically any size or shape with 


out dstortion or cracking ust 


old scrap firebrick to a very larg 


extent: provides an ideal bond for 


settung firebrick 
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WANTED 


A NY FIRMS OR INDIVIDUALS who could assist in the designing ot 
d punches and dies tor ceramic production on tableting machines. Box No 


9 CERAMICS, 157 Hagden Lane, Watford, Herts 


WANTED 


\ TANTED. Ceramic Fire Bar Manufacturers who produce Round Boiling 
Ring Formers. Apply: Box No. 30, CERAMICS, 157 Hagden Lane 


Wattord, Herts 


PARTNERSHIP 


YARTNER WANTED FOR CERAMIC FACTORY INO CENTRAL 
AMERICA, Recently completed ceramic and tile factory in Costa Rica, 
needs partner with technical experience who can supply working capital to 
start Operations immediately. Ample tariff protection and commercial treaties 
with other Central American countries assures market. Write for information 
to: CERAMICA INDUSTRIAL COSTARRICENSE LTDA., P.O. Box 2266. 
San José, Costa Rica, Central America 
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THE MORGAN LINE 


Where rgan Refractories M.R.1 and 
fuel and maintenance costs go down and output goes up 
ceramic kilns the increase utput can be strikin 
the very low heat-storage capacity of the Morgan M.1.28 
The M.1.28 is a high temperature i 
a face temperature of 2800 F (1538 
(and fuel) required by ordinary 
Heating cycles are speeded up. 
often by as much as 50 per cent. 

Where there is direct flame impingement M.I.2t 
lining of Morgan M.R.1. This is 


exceptionally good resistance t« 
bustion chambers, flame channels ¢ ‘get wall 
a much longer life than ordinary firebrick: they 
bring down both maintenance costs and the loss 


output due to shut downs for 


MORGAN 


efractories 


ARE WORTH FAR MORE THAN THEY COST 








EMPHASIS ON EFFICIENT FUEL USAGE 
BASED ESSENTIALLY ON PRACTICAL 
CONSIDERATIONS and NEEDS OF USERS 





— quarterly 


i DITORIAL Drrecror V OXON, M.Sc... Ph.D. F.R.EC.FOEML,M.dnst.t 


KEY POINTS 


20]- per annum 


High efficiency solid fuel appliances. 
Adaptation as to existing houses. 
Economy benefits of correct insulation. 
Perliamentary reports. 


Coal, Coke, Gas, Electrict‘y, Oil, 
Processed Fuels—are all covered. 
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Housing and factory architects; Local government 
officers; Fuel engineers; Builders’ merchants; 
Government officials and informed public opinion. 
Manufacturers and distributors of fuel appliances 
and equipment used in fuel economy. 
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